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(54) OPTICAL PICKUP 

(57)Abstract: 

PURPOSE: To cancel a noise component entering into a detector and to 
improve S/N by obtaining the information of the spot entire face of an 
optical disk surface and the information of the outer peripheral part of the 
spot to the outputs of different photodetectors. 
CONSTITUTION: An outgoing beam from a semiconductor laser 1 is 
converged as a spot on a disk 7 through an optical system 2-6, and the 
reflected beam is led to the photodetector 10 through the optical system 6, 
5, 4, 3, 8 and 9 and signals for focusing and tracking are detected. Further, 
the beam is blanched through the optical system 6, 5, 11 and 22, and one 
side of the blanched beam is led to the photodetector 1 5 and the center of 
the other side is shield with a shielding substance 23 placed on the focal 
point of a converging lens 1 1 and is led to the photodetector 14: Then, the 
output put of the photodetector 1 5 has the information of an entire beam 
spot on the disk and the output of the photodetector 14 has the information 
of only the outer peripheral part of the spot. Then, by obtaining the 
difference of both detective outputs, the output equal to an output at a 
reproducing time by a small beam spot effectively is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A branching means to branch a laser beam which irradiates a minute spot, and the reflected light from said optical 
disk of this laser beam on an optical disk, The 1st detector which detects the 1st reflected light which branched with this 
branching means, With a convergent lens as which the 2nd reflected light which branched with said branching means is 
completed, and the 2nd detector which detects light of the periphery section of a spot converged with this convergent lens An 
optical pickup characterized by obtaining a signal output using an output difference of an output of said 1st detector, and an 
output of said 2nd detector. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical pickup used for playback of an optical disk. 
[0002] 

[Description of the Prior Art] The optical pickup narrowed down the laser beam on the disk side, has acquired the signal by 
the reflected light, and it can play a high density record disk, so that the narrowed-down spot is small. As usually shown in 
property drawing showing the optical intensity distribution of drawing 3 , the beam spot on a disk has a portion with strong 
optical reinforcement in a center section A, and the portion which becomes large [ optical reinforcement ] is in the shape of a 
ring partly at the periphery B. Since the beam spot will be enlarged, the light of this periphery is considered by covering the 
reflected light by this portion in the optical pickup of a configuration of acquiring the effect substantially reproduced by the 
beam spot of a small path. 

[0003] The outline block diagram of the example is shown in drawing 4 . In this drawing, the beam which carried out 
outgoing radiation from semiconductor laser 1 passes along a diffraction grating 2, a beam splitter 3, a collimate lens 4, and a 
beam splitter 5, and is narrowed down as the beam spot on a disk 7 with an objective lens 6. Return branching of the light 
reflected from the disk 7 is carried out from an objective lens 6 at a beam splitter 5, and one of these is led to a photodetector 
10 via a collimate lens 4, a beam splitter 3, a concave lens 8, and a cylindrical lens 9, and detects the signal for a focus and 
tracking servos. 

[0004] As for light, while I will accept it from a beam splitter 5 detects a RF signal with a photodetector 14 through a 
convergent lens 1 1, a mirror 12, and a pinhole 13. The pinhole 13 is put on the focus of a convergent lens 11, and since an 
image equivalent to a disk side arises, it is raising signal regeneration capacity by choosing the magnitude of a pinhole 13 in 
this location so that only a portion with the large reinforcement of the beam spot described previously may pass. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if the aperture of said pinhole was made small in order to make the 
beam spot on a disk small effectually as mentioned above, in order that the quantity of light to a photodetector which carries 
out incidence might decrease, the electrical signal output decreased, the signal-to-noise ratio to the noise component mixed in 
a photodetector became small, and there was a trouble that reproducing characteristics-deteriorated. 
[0006] 

[Means for Solving the Problem] Therefore, in this invention, as a means for improving this signal-to-noise ratio, the reflected 
light from a disk is branched, and a detector detects the reflected light of one of these as it is, it completes the reflected light 
of another side with a convergent lens, detects only light of the periphery section of that spot with other detectors, and is taken 
as a configuration which acquires a signal by taking both difference. 
[0007] 

[Function] Thereby, since the output of one detector has the information on the whole spot surface of an optical disk side and 
the output of the detector of another side has only the information on the spot periphery section, only the information on a 
spot center section is acquired by taking both difference. On the other hand, a noise component is offset by taking a 
difference, in order are in phase to both detectors and to mix in them. 
[0008] 

[Example] Drawing 1 is the outline block diagram of an optical-path system showing one example of this invention, and since 
the outward trip portion of optical system is the same as the conventional example, it attaches a same sign and omits 
explanation. Unlike the conventional example, in a return trip, a beam splitter 22 is used instead of the mirror 12 in drawing 4 
, and incidence of one side of the flux of light which branched here is carried out to a photodetector 15. With the shelter 23 
put on the focus of a convergent lens 1 1, the center section is interrupted and the flux of light reflected by the beam splitter 22 
reaches a photodetector 14. 

[0009] By the output of the above-mentioned photodetector 15 having the information on the whole beam-spot surface on a 
disk, since the output of a photodetector 14 has the information only on the spot periphery section, the output of the time of 
reproducing by the small beam spot effectually and equivalence is obtained by taking both difference. Drawing 2 (a) is the 
outline block diagram of an optical-path system showing other examples, and the flux of light reflected by the mirror 12 is 
detected in this example by the photodetector 24 arranged at the focus of a convergent lens 1 1 . 

[0010] Since the photodetector 24 has the insensitive part which is not sensed to an optical input like drawing 2 (b) by part for 
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the core, it has the same effect as having arranged the shelter 23 in the example of drawing 1 . Therefore, the output of a 
photodetector 24 serves as information on the periphery section of the disk top beam spot. On the other hand, since the 
photodetector 10 for servo signal detection has the information on the whole beam-spot surface on a disk, it becomes the 
signal output and equivalence which were effectually reproduced at the small spot by taking both difference. 
[0011] 

[Effect of the Invention] Above, according to this invention, the noise component mixed in a detector is canceled and the 
pickup which was excellent in the signal-to-noise ratio can be obtained. 
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PRIOR ART 



[Description of the Prior Art] The optical pickup narrowed down the laser beam on the disk side, has acquired the signal by 
the reflected light, and it can play a high density record disk, so that the narro wed-down spot is small. As usually shown in 
property drawing showing the optical intensity distribution of drawing 3 , the beam spot on a disk has a portion with strong 
optical reinforcement in a center section A, and the portion which becomes large [ optical reinforcement ] is in the shape of a 
ring partly at the periphery B. Since the beam spot will be enlarged, the light of this periphery is considered by covering the 
reflected light by this portion in the optical pickup of a configuration of acquiring the effect substantially reproduced by the 
beam spot of a small path. 

[0003] The outline block diagram of the example is shown in drawing 4 . In this drawing, the beam which carried out 
outgoing radiation from semiconductor laser 1 passes along a diffraction grating 2, a beam splitter 3, a collimate lens 4, and a 
beam splitter 5, and is narrowed down as the beam spot oaa disk 7 with an objective lens 6. Return branching of the light 
reflected from the disk 7 is carried out from an objective lens 6 at a beam splitter 5, and one of these is led to a photodetector 
10 via a collimate lens 4, a beam splitter 3, a concave lens 8, and a cylindrical lens 9, and detects the signal for a focus and 
tracking servos. 

[0004] As for light, while I will accept it from a beam splitter 5 detects a RF signal with a photodetector 14 through a 
convergent lens 1 1, a mirror 12, and a pinhole 13. The pinhole 13 is put on the focus of a convergent lens 11, and since an 
image equivalent to a disk side arises, it is raising signal regeneration capacity by choosing the magnitude of a pinhole 13 in 
this location so that only a portion with the large reinforcement of the beam spot described previously may pass. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Above, according to this invention, the noise component mixed in a detector is canceled and the 
pickup which was excellent in the signal-to-noise ratio can be obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if the aperture of said pinhole was made small in order to make the 
beam spot on a disk small effectually as mentioned above, in order that the quantity of light to a photodetector which carries 
out incidence might decrease, the electrical signal output decreased, the signal-to-noise ratio to the noise component mixed in 
a photodetector became small, and there was a trouble that reproducing characteristics deteriorated. 
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MEANS 



[Means for Solving the Problem] Therefore, in this invention, as a means for improving this signal-to-noise ratio, the reflected 
light from a disk is branched, and a detector detects the reflected light of one of these as it is, it completes the reflected light 
of another side with a convergent lens, detects only light of the periphery section of that spot with other detectors, and is taken 
as a configuration which acquires a signal by taking both difference. 
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OPERATION 



[Function] Thereby, since the output of one detector has the information on the whole spot surface of an optical disk side and 
the output of the detector of another side has only the information on the spot periphery section, only the information on a 
spot center section is acquired by taking both difference. On the other hand, a noise component is offset by taking a 
difference, in order are in phase to both detectors and to mix in them. 
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EXAMPLE 



[Example] Drawing 1 is the outline block diagram of an optical-path system showing one example of this invention, and since 
the outward trip portion of optical system is the same as the conventional example, it attaches a same sign and omits 
explanation. Unlike the conventional example, in a return trip, a beam splitter 22 is used instead of the mirror 12 in drawing 4 
, and incidence of one side of the flux of light which branched here is carried out to a photodetector 15. With the shelter 23 
put on the focus of a convergent lens 1 1, the center section is interrupted and the flux of light reflected by the beam splitter 22 
reaches a photodetector 14, 

[0009] By the output of the above-mentioned photodetector 15 having the information on the whole beam-spot surface on a 
disk, since the output of a photodetector 14 has the information only on the spot periphery section, the output of the time of 
reproducing by the small beam spot effectually and equivalence is obtained by taking both difference. Drawing 2 (a) is the 
outline block diagram of an optical-path system showing other examples, and the flux of light reflected by the mirror 12 is 
detected in this example by the photodetector 24 arranged at the focus of a convergent lens 11. 

[0010] Since the photodetector 24 has the insensitive part which is not sensed to an optical input like drawing 2 (b) by part for 
the core, it has the same effect as having arranged the shelter 23 in the example of drawing 1 . Therefore, the output of a 
photodetector 24 serves as information on the periphery section of the disk top beam spot. On the other hand, since the 
photodetector 10 for servo signal detection has the information on the whole beam-spot surface on a disk, it becomes the 
signal output and equivalence which were effectually reproduced at the small spot by taking both difference. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The outline block diagram showing one example of this invention. 

[Drawing 21 (a) and (b) are the outline block diagram showing other examples of this invention. 

[Drawing 31 It is property drawing for explaining the optical intensity distribution by this invention. 

[Drawing 4] It is the outline block diagram showing the conventional example. 

[Description of Notations] 

1 Semiconductor Laser 

2 Diffraction Grating 
3, 5, 22 Beam splitter 
4 Collimate Lens 

6 Objective Lens 

7 Disk 

8 Concave Lens 

9 Cylindrical Lens 

10, 14, 15, 24 Photodetector 

1 1 Convergent Lens 

12 Mirror 

13 Pinhole 
23 Shelter 
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DRAWINGS 



[Drawing 11 




7 . 



[Drawing 21 
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ABSTRACT: 

PURPOSE: To cancel a noise component entering into a detector and to improve 
S/N by obtaining the information of the spot entire face of an optical disk 
surface and the information of the outer peripheral part of the spot to the 
outputs of different photodetectors. 

CONSTITUTION: An outgoing beam from a semiconductor laser 1 is converged as 
a spot on a disk 7 through an optical system 2-6, and the reflected beam is led 
to the photodetector 10 through the optical system 6, 5, 4, 3, 8 and 9 and 
signals for focusing and tracking are detected. Further, the beam is blanched 
through the optical system 6, 5, 11 and 22, and one side of the blanched beam 
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is led to the photodetector 15 and the center of the other side is shield with 
a shielding substance 23 placed on the focal point of a converging lens 1 1 and 
is led to the photodetector 14. Then, the output put of the photodetector 15 
has the information of an entire beam spot on the disk and the output of the 
photodetector 14 has the information of only the outer peripheral part of the 
spot. Then, by obtaining the difference of both detective outputs, the output 
equal to an output at a reproducing time by a small beam spot effectively is 
obtained. 
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